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A method and materials to create complex vascularized living tissue in three dimensions from a two- 
dimension microfabricated mold has been developed. The method involved creating a two dimensional 
surface having a branching structure etched into the surface. The pattern begins with one or more large 
channels which serially branch into a large array of channels as small as individual capilllaries, then 
converge to one or more large channels. The etched surface serves a template within a mold formed with 
the etched surface for the circulation of an individual tissue or organ. Living vascular cells are then 
seeded onto the mold, where they form living vascular channels based on the pattern etched in the mold. 
Once formed and sustained by their own matrix, the top of the mold is removed. The organ or tissue 
specific cells are then added to the etched surface, where they attach and proliferate to form a thin, 
vascularized sheet of tissue. The tissue can then be gently lifted from the mold using techniques such as 
fluid flow and other supporting material, as necessary. The tissue can then be systematically folded and 
compacted into a three-dimensional vascularized structure. This structure can then be implanted into 
animals or patients by directly connecting the blood vessels to flow into and out of the device. Immediate 
perfusion of oxygenated blood occurs, which allows survival and function of the entire living mass. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The following [ it is a system for producing thin panniculus ] : It is mold equipped with 
(a) support front face. Are suitable for adhesion and culture of the cell for having the channel of 
a two-dimensional pattern on it, and forming a lumen in this channel. It has the 0.1 -micron 
suitable degree of separation for the adhesion and culture of one or more of a cell type in the 
field on this front face surrounding this channel for forming the film of a number cell. And this 
thickness The system equipped with the mold which is the thickness which may be used for 
forming lamination organization by being removed from this mold. 

[Claim 2] The following [ it is a system according to claim 1 ] (b) System equipped with the 
connection for circulation of the culture medium which led this moid for culture of the cell which 
adheres to said mold, and a means. 

[Claim 3] It is the system which this channel begins from one or more inlet ports, extends the 
inside of the further channel, and joins subsequently to in one or more outlets by being a system 
according to claim 1 and having the channel to which said mold branched in it. 
[Claim 4] The system according to claim 1 further equipped with the pumping means for 
circulating through a liquid through said mold. 

[Claim 5] The system according to claim 1 formed from the ingredient chosen from the group 
which said mold becomes from silicon, glass, natural cell substrate Mr. hydroxyapatite, and a 
polymer. 

[Claim 6] The system by which it is a system according to claim 1, coating is further included on 
said channel, and this coating promotes adhesion and exfoliation of a cell as an intact sheet from 
said mold. 

[Claim 7] The system according to claim 1 by which said channel is formed in U mold cross 
section. 

[Claim 8] It is an approach for producing mold equipped with a support front face. This support 
front face Are suitable for the adhesion and culture of a cell which have the channel of a two- 
dimensional pattern on it, and form a lumen within this channel. And are suitable for the adhesion 
and culture of one or more of a cell type in the field on the front face surrounding this channel. 
And this approach is the following. : From the group which consists of (a) silicon, a metal, a 
polymer, and natural cell substrate Mr. hydroxyapatite Process which chooses the ingredient for 
forming this support front face The channel of the front face of (b) this ingredient is patternized 
In the process and row which produce the lumen by which seeding may be carried out in a cell 
and form the tubular structure for a fluid style How to include the process which forms this mold 
so that seeding of the (c) cell may be carried out within this mold and the layer of the thin tissue 
of a number cell can be formed by the thickness surrounding this tubular structure. 
[Claim 9] The approach according to claim 8 to which said patternizing is carried out according 
to the process chosen from the group which consists of micro processing, lithography, etching, 
or shaping. 

[Claim 10] The following [ it is an approach for forming complex tissue ] : Process which chooses 
the moid which has the channel of the compound two-dimensional pattern with which the (a) cell 
is formed in at least one front face by which seeding may be carried out; 

(b) Process which carries out seeding of the cell and forms a blood vessel or other lumina in this 
channel; 

(c) Process which cultivates this cell under these conditions until this ceil forms tubing or a 
lumen; 
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(d) this mold top — or process; which forms the organization which does seeding of the one or 
more cell types into this mold, and incorporates this tubing or a lumen by this — and — The 
approach of including the process which takes out (e) this panniculus. 
[Claim 11] The following [ it is an approach according to claim 10 ]; 

(f) How to include further the process which builds two or more layers of said panniculus until a 
desired composite construction is formed. 

[Claim 1 2] The following [ it is an approach according to claim 11]: How to include the process 
which transplants a composite structure in (g) body, and the process which carries out 
anastomosis of said tubing to the lumen in other organs or organizations in the source of blood 
supply, or the body. 

[Claim 13] The system by which it is an approach according to claim 12, the process which 
applies coating to said channel is further included, and this process promotes adhesion and 
exfoliation of a cell as an intact sheet from said mold. 
[Claim 14] 
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CO 0 4 4 ] 

sig^^ffl lti^ic^?^ ^ ^xmmmm^icmm^nrcmmmmi. 

m.$f-m (electric field line) ©1^ tC-fi!c#bT#MCQ^ 

(D^aM^mmicttm^^ ^i,x±m<D^micm.oc:tic^^x, mvyomfr 

CO 0 4 5] 
CO 0 4 6] 

titt&rctblzmmznm&o CtlC»©«i (micromicromold 
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[0 0 4 7] 

3DPtt, SachsB TCA D^T^-t Z/lf ".Direct Fabri 
cation of Ceramic Shells and Cores b 
y Three Dimensional Print ingjManufac 
turing Review 5 (2). 1 17-126 (1992) *5<fcO*S 
achs?)!CM1-aiW5, 2 0 4, 0 5 5 ^CiC ^-oXmm^nXh^ 

o 3dp«\ mjztfmmmctkmvrcmvmmznrcf&mKmtrm (b i nde 
r ) ^ v * v i *j y tz <fc o otj-t & c. t r <fc o xm^Mm^m^r s /t#>ic 
mmzn&o *ft*<D^y h (bed) o*ffiji»»:i»*©»JB*i£tf & c 

(s p r e a d e r) It. £r«*5<fctf'**y F©flJJW#0Jtbfct:3; 

(cad) o^&iisss#«ns. ajMsns^fcitttt. nm&omwo 

[0 0 4 8] 

*mmmtemmznzmK>fc&z>nm.mm~znm% 3 dpw^os f f^« 

.^(stereo) -'JVW-f- (SLA), IS?95W-« (S L 
S) , «*1£!|!ft^aa5B (B PM) . *5cfct>*lfe-a-tt« (fusion depos 
i t i on) tf'J>y (F DM) T$5o SLAJi. ^fi-£r14$tfM* 'J ^— %T 

Sot! (bath) (D^ItC^tT^^^X+ty (vector scan) 

^nsiRmufc^ite (uv) u—v<rmmic&'3<o uvu-m 

V— {t^5l#^ClL^ El infix— if e— AflW^ffifclfefctK ^cBtc43«fc^ 
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^y-<—<DrcHb<D^^L.m^m^nX^X), fit Valencia, CA<D 
3D Systems, Inc. tc«fc DHg^StVT^S (CtUi. £#3&£i£jtf 

^fflOfefefcjSfflRr^jg^^X^Ati. Austin, TXODTM Co 
r p o r a t i o n fr£ A^Rjfl§-?&*o 
[0 0 4 9 J 

«8affcttffll§!i@ (rapid solidification) t$ 

n&o ^M*fc{i^M^-a-^fc)gffl^n§<fc^^:C£OT^'ni--^{± % Troy, 
NYCDAutomated Dynamic Corporation lc &.~iX 

x- y yn7^-$ffl^§ e ig^Sri/X-r-Afi. Minneapl is, M N CD 
Stratasys, Incorporated frt> A^Rlig"efeSo 
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10 0 5 0] 
[005 1] 

mmi&* ixmrnca. ivA±.<om<D mmm^j mm-m^mnmm mx. 

[00 5 2] 
[0 0 5 3] 



(26) #S200 2-5 4 2 8 8 3 

J ^-V^/H 6©»t®0£\ 0 2 bJC^-To T^SBWJ ^-¥#-;H 4 a. 14b 

, i 4 c i oogp^-(DTO0^, 02 ctc^-To mm*. 02 

[0 0 5 4] 
[0 0 5 5] 

tltcTzi—T*^*^ (accordian) ^fC^ft^ntUSo ?t£fc<D 
[0 0 5 6] 

03A~Gti. *-©ffl^jf3 6 (03 A) t>\ J/rOSSnfS (03B£><£ 

c/3c) *\ *>v<izmm'£timz>fr (03 d> s sfcti/^u— ^mAK (03 e 

) . jfN- (03 F) , €> L < ii^WflS (0 3 G) *Mt5 «fc -5 tcl£3i^tif#S 
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[0 0 5 7] 
CO 0 5 8] 

ffi^e>lfTDlSn/c73-ri'^> (a c c o r d i a n) M\^Mit^nm^> 0 
[0 0 5 9] 



(28) #$2 002-5 4 2 8 83 

[0 0 6 0] 

(m*ffl*nx8^) 

[006 1] 

Mlsfco 2r*3i^<D«<Z>ft3fifc: s 5 00/im©MT\ APS 7ci± ttiP ^{StStft 
Itfco 3Sl/\g2f<D^ C©An*5<£ $1^2 5 0 /imcD3-^>cD c t D'J^ 

; ML 3OC0 1 2 5 /^mO^-V^/WC 

^LTl^C, 30©5 0^mOf + ^KcS§ 0 9^^7l/l±. 5 0 

^cD^-r^D^)/^^— 1 ^©il^ilTIi, ^SffiW 2 5 

m&W.fi3l£mjRLfco <l<D*>y h7- ^(DU-fT^ M3\ CADENCEV7h 
*J x.T (Cadence, Che lmsford. Massachuset ts 
) SftliS I I i con Graphics workstation ^i^ffl U 
TjStfc^tlfco Z.(D \y^T^ b&mT&yyfJl'&ftmV. ?ITA 1 i gn- 
Rite (Burbank, California) iCM^m^Mitl^, CCf 
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Co 0 6 2] 

mmx&T^7u—h<om&(Drc&<Dmzmm±. m e m s jtaitcjguT-cSPP 

K©'>'J 3 VfXA (Virginia Semicondu 
ctor, Powhatan, Virginia). *5<fc Z$W$&}1&'^ 5 
X (J^i&^) (p y r e x) ^7 3L/\ (Bullen Ultrasonics 
, Eaton, Ohio) -?$>-?rc 0 i/'j3>^XAa, l 0 Ommltfeit; 

5 2 5$^oyof?t'3&f), immmfamztt^-cv^'M*— 
ikzmm&^v hi±±mcm^fc 0 /^i^y^x mmmmy v^^nc o r n 

ing7740 (Corning Glass Works, Corning 
NY) M/^tD^zc/N-e&D. cntiicfc 1 0 0 mmCOig^T^o fc*^ 

^©H ; S 0< (DM-arVvP 1 4 0°C-e2 0^f4lfIU 1 8MWOfg^^-TS 
[006 3] 

s^y 3y«j?x/Nfe«fcDVKi/7^^ (^^^) ^^/^c&gLT. 

U V^77y- *iS*^-rSfea6(0ac.»y^X^ (stch ma s k) £:U 

T^^O. 6 5/tm(7)^'J->'j3>£Dl^ dtD@6^<Dfc46iC^Jfflb/c 0 CCDS 
«\ W^l^&^^^^?£;&:frbT\ 5 7 CCfeJctf 5 0 0m r-^tHgJEffc^M 
mm (LPCVD) ifeffflbtttSJtfeo f'Jay©^ 7*hUi?Xh* 

tfB&ft* i i o o°CT*#ftimc?£«2rnrco 

[0 0 6 43 



(30) #82002-5 4 2 883 

ntco 7th^Xb0#l (Shipley l82 2,MicroChem 
Corp. , Newton, Massachusetts) ^4000rpm 

-e^X-^mM±X*\Bi^&. &}2. 4 fim(Om^(Oy^)ly^mrco 9 0°CT*3 
0^«£SU/H£> 7*M/^MDl^ Karl Suss MA6 (Su 
ss Amer i c a, Waterbury, Vermont) VX^/W 

— (aligner) Itm^X. UV^C«tf:= ftfc*> ^felCHHlc^nfcU 

t^tl^o il^lls ^ac/^ Shipley319Developer (Mi 
croChem Corp. , Newton, Massachusetts) 4> 

0^T?3 O^ltSSU l^Xh^iSHtU fLT8 077hOlK'4 2W 

[0 0 6 5] 

-flx>y^X (^HfSH!) ^m^te:. i-ocD^^^fflV^T*PX$n/co /Wl/ 

y?iry-j'7s(*Z/3Ly=f-Z/7~? ; 7X^ 1 gi (Surface T 
echnology Systems, Newport, United Kin 
gdom) S Fe^©lW Gi$l#FS) ■I*««bT»ft«*fe. y* 

n/^xi»*i»3cu jeb-c#y^y3>»^*J9J^fec©/^— i^ 

©H F 5 2 gPirCH N O, Ojg^I^ffl^ti^ S/Ua^Olfc^ 

^m<1SC>^^^fflV^cSBS/^->^^X^^^m^^^bSMr&J^fe 



(31) 0 0 2-5 4 2 8 8 3 

T^JX./^ 1 gP^-cDH F tC^hT^ 1 gj#>OH 2 S O* ^T^altM^nfco 
[0 0 6 6] 

^S^fflLT, STS 24 SMDf ^.^nfctoy*7Xv^S F 6 tc 4 
^^-e-cv^-^^^tlfco ^3(D^P-bX^§KOH (H 2 OPfT?4 5 %w/ 

w. 8 8°C) ^C0^7jtt^^^>-^tCgabT, Ji^-^fb^-rm^PM^^ 

cfcO'Zif^Y|?:i£L, ^LT^x/^ l gp^>OH 2 S 0« : 1 gP^OHz Oa 
[0 0 6 7] 



(32) #i2 00 2-5 4 2 8 8 3 

fcckOr^b/co ^CJ-trix^^cO^ $E3Lv^issfmm£. cnso^tt* 

CO 0 6 8] 

(Kjf&j) 

e w i s 7 7 h (Charles River Laborato 
r i e s , Wi lmington, MA) (150 — 200 g tOjiJi) £fflJ3S 

TAnimal Facility of Massachusett 
s General Hospital VTc 0 ^tlZlt, HM?)^ V h 

CO 0 6 91 

(#fflJ&iM) 

ffittL e w i s^ y mmm^-r—nvxmmi^rco hc^, Aiken 

J Pediatr Surg 25, 140 (1990) ;Seglen 
PO Methods Cell Biol 13. 29 (1976) ©MSi 

Nembutal Sodium Solution (Abbott L 
aboratories, North Chicago, IL) (50mg/k 

g) &m^xmmi^ ^i^xm^mmm^mmi^rco iE^mmam^m\ 
t isT fftmrf^mmtt, 1 ev— s^fim^— (Becton Duki 

nson) ^m^X±i=.oL — UWAlsfco P^JWe^ WLT, mffffiitii&'mffilc 
U ^UTflT_hT^M5&^b/co Sift*. «8K ffimZ9m\/ftteTm* 

fri>"}j*mffim&m^x 5~~Gftmntfoi^ -n^^f-y—^z^^^z (w 

orthigton Biomedical Corp. , Freehold, 

n j ) tz*&mTz>Mffim*m^T 3 7 °cicrmmi^rc 0 m-miz, mmm^ h v v 
?x<Dmvji3iffi<t<D%k9m-£n. fttwi 1 1 i am' s Emm. (s i gm 

a, St. Louis, MO) *T*H3tL^^5.1ttW(Ci}$L > 
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o £#WjHC77^^3 ^^Wr^^L^>y h^, Wi 1 1 i am' s E 
^W^SIIL, ^LT^ZlJgPe r c o 1 1 M>Lv9«K: £ o T £ ^cmiHL 
fc 0 ^Cfc^l^y h^. Hepatocyte Growth Med 

i umfp^MfSU fbtHC«»J:OlK^, hU/^y^-^ 

CO 0 7 0] 

cular Endothelial Cell Technologies ( 
Rensellar.NY) P.E^iA bfc c 
[0 0 7 n 

1 gOt!;l/lf V^h'J^^ (Sigma, St. Louis. MO) fe^tf 
1 %0^7V#5> / -^— S/y V— X h- U^h^-Tv'V (G i b o c o BRL, 
Gaithersburg, MD) Tli5tU^W i 1 1 i am' s Eigitil^ 

1 %©^^>J >-X b l/^ h^i^X 4 4 mMcommyHM-f- h 2 0 

mMOHEPES, 1 0mM©r.7~>7 5 h\ 3 0(jg/mlOL-yoUX 

1 mM(OT;l/r3;lytfV^2^X-7i— K 0. 1 \i McD-r^+M Z V> (S i g 
ma) . -< V is— h ^7 >X7i V ~y — *3i-\zl/>'Wi'f~ h U^A (5mg/L 

-5mg/L-5/ig/L, Roche Molecular Biomedi 

c a 1 s , Indianapolis, IN) ^r^tBc 2 0 n g/m 1 tDii&if 
(Collaborative Biomedical Product 

s, Bedford, MA) L fc D u 1 b e c c o n o&^ — t?J)sigm 

(G i b c o BRL) -e<feofc 0 
[0 0 7 2] 

Dulbecco' s»~^i (G i b c o BRL) ^ 1 0 %<D 
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>m (Sigma), 10mg©L-77ry (Sigma) , 2 5mgOL- 
/n'jy (Sigma), 1. 5/ig©«2i (Sigma), ^'J^y ( 
S i gma) *5cfct>*l M HEPESlIii (Gibco B R L) UWTt U 
fco mm*. 8mg(07X3;l/tf^T^Bi^L/c„ 
[0 0 7 3] 

s 'KUv&X K?3L/\&* 7 0%3L*S—)V (Fisher, Pi 

t t s b u r g, pa) t?— mmmv, tvxwmv^mmmit^m^mLT^ cg 

ibco BRL) ^rfflV^T3lHl^^Ufco S^U 3 V»>x./>*, 1 IC, 

v^tc 1 u#iai§u ^vr*#y— ;i/»j^x^ 1 s^rau tui oo%-rv 

tf Fn->°iy (vitrogen) (30/x g/m 1 ) , M a t r i g e 
1 OJgi&«) ( 1 %) Sfcfcii-tf^V ( 1 Omg/m 1 ) T*3- 7^ >^Lfc 
o -fi#l?n§t, IfflflS^r, P^^SSmS^ff^^U, 2 6. 7X10 
'^fflBS/cm'oigjFtCT^i/NjCi^— tCjfSU ?LT5%C 0 2 fe<fc^3 7 °C 

o 

[0 0 7 4] 

te^ZflC vitrogen (3 0~*^ & u V? L>/m 1 *5cfc 3 V-Y ^ a ^ ^ A 
/ml) 43<fcaMa t r i ge 1 (1%) O^Bfe J;?>m^g^=i— 7^ 

1. 3 x 1 o'lfflflg/c m'cDmjS-e^ai/NJitC^Sb, *LT5%C0 8 feJ:tf 



(35) 0 0 2-5 4 2 8 8 3 

mmcomm (lifting) &&&#3tcmz.r>rc 0 

[0 0 7 5] 

n>^mm^fk^.i,rcm, i o %mmit^v^ v i szmimTZ 

u ^i^xmrn^m^rc^cmmv, tvxcti^cDMmm^&mmit^ 

[0 0 7 6] 

(-^y hM^m(DL SAB2^7h, D A K CK Carpinter 

i a. ca) wiiiiLrco — ^Jfc^«. ^^M^-T^I^S > (I CN 
^ Costa Mesas C A) X%>-z>Kl 0 3 ^ 5 o >cD#l>t£:Bi§a fit 
1114^77^ yfb (deparafinize) L/i„ C tl £ cD#J>t^ ##^6*1 

^^l^<^c^6^c^;^^-^^^— -tfM^®^ (dako) r«tfc„ Wfr*: 

LTD A B^fflt^T^USU fLfN-7h+->'J >T^>tJ:b^fe bfc 0 
[0 0 7 7] 

MMMMrfft 5 HIHU Schwereet& N Clinica Chemica 
Acta 1 6 3, 2 3 7 (1 9 8 7) t j; OfBt^iMS PtllS^A 
y V/I^> bT-y-tr-T (n = 5) ^^bT^Ufc 0 mmici^o t. 9 6 
^ ^ u^U— h^iri'y ^ YT;Vy^>m.W ( I C N) X^—^^^Wtco 2Mf 

mmm^is: 1 %-tf^^>?g^i?^a >y ^ ufcfg. h±tc^s 

in^v h7;l/75 Viftffc (ICN) fete l Pfl^^^—b u fee 



(36) &m 2 0 O 2 - 5 4 2 8 8 3 

^ti^ l fc 0 mm&iM<D r 2 > o . 09 o fc D 

[0 0 7 8] 

^T'D'r—ztt^^sD-vmi.rcc mm^rn ^mm. t -mm (pair 

e d t - t e s t) frm^-Cft-?fc 0 Mtt^mtt^^cD p{jl#* 0 . 0 5 
[0 0 7 93 

#) 

l/^7 0%i^/-/l/ (Fisher) T—mfflMV, ^ Ltif U >mmm 
{t3kSfc£tfck (G i b c o BRL) T? 3 HJ^fc^b/co ^-f fPt^/N^. SMKHC 

$MmM^£«§;&2 6. 7xi 0 3 «SS/cm 2 (D^-p^lt5/b\ $fc«^ 
*y r-ffF*fflS&£r 111. 3X1 0 J «/cm 2 ©«lIt/co Ctl £ OffflJiS^ 
. 5%C O 2 *3cfc0 3 7°Ct 5 l^*U. ^L.TcinP»cD)|fflflSO#«*5 c fcU ; l^m^ 

[0 0 8 0] 

(ffF*fflJI§>— hco^v Ym^(Dl&W) 
JfffflMZt, v i t r o g e n (3 Ox'-f'^u^A/m 1 ) <D3l/S-??rt— 7^ 

(r e t r o r s i n e) ti. & S I8|5g*5«J:tf/g; fctt G* ®pgfc:*5^T*WflSJ& 

§T5C tAWSSlilT^S (Peterson JE J Pat ho 
1 Bacteriol 89, 1 5 3 (1 96 5))„ C <OM^3^, 2 m<D^ 
7 h Oii^^tC 3 m g/m 1 / 1 0 0 g OBStCtg^-L^ fLT2 



(37) #^2002-542883 
i t r o g e nzx~^f^ Zsfr^m (3 07^i?n^7A/m 1 ) ±7? 4 SP^tg 

3 &7tF3ffimmc u 6o %jjf^B&;&fTo fc 0 mm^^-r ^m^nrcm^ 

[0 0 8 1] 

mm (angled trench) ©Bffffi^^W^KfSWB^St^'ro C<D 
CO 0 8 2] 

/pooxjcBbfco cn^osTOte, e^jctimiai-ar-r, fttjiti:c»n/c^ 
i/^>'U3>">ji/^rt^j3stfc&fcjsa^n/-c^, ccDfflfM->~hiz, mm 

<Dmicm^Tit^fc 0 —J5T\ vitrogen (30/i g/m 1 ) . M a t r i 
gel (1%) , teJctHf-^V (1 Omg/ml) ^Sffl^tifc^Un^ffi 
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O /Co 

[0 0 8 3] 

»>ac/N*^iijiis-rs^ ^trgitffirmktSo ^ 

t,>3— • r-^ >^fe<fct>^< n — 7^>^£tlfc v i t r o g e nil (3 0 \i g 
/m 1 *5j;tf 3 /i g/m 1 ) ^ SfiJl^t ^n/c^{*> ^«*f4 B«fc:iWJ*U 

<<z/&>/ h*ffF«Bua«%m^-rso Ma t r i g e i (i %) frzmmvrcMM 

It. igMrp!?5 BmcSyV^^^^^mmi^rco v i t r o g e nA^IJIL 
rc«8fla^— hhMa t r i ge 1 £>i!lNt UfdSfflJ&S'— b £: comcm 

CO 0 8 4] 

ti^SS^Tb^^nfco CCDM^O^\^ h^>D lAfc.fctfcmj-S^ (H&E) §&€i 

zntp^-gnrco m : MM<Dmmte£*). zrn^tvommttK m&&f 1 o c u 1 
en tfflmm, u<fctffi*fe(?)i/j#^wts^ (^fv^&flTwucfei^Tja 
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CO 0 8 53 

1 6 5. 9 6 + 2 9. 8 7. 1 6 4. 4 4+ 1 7. 2 2, 1 5 4. 3 3+ 1 8. 
46, 115. 47+18. 09 (fi g/B, ^57 1 ) fc 0 4Bfc5B 

i:OMT«»Et1-^WJcWi»M«:MS^#«Ebfcft^ 2B, 3 0, 4B©BT?B« 
S&MJIte^&l^fro/c (M©$5Tt^ia0, p<0. 0 5) o cct 

7/1/7*5 Vjg^^^r*i#U#fcC fc^-To 
[0 0 8 63 

[0 0 8 71 

■p$SCfc> ^UT4M43<fciG?3^^^cDlt^^U/cCi:^li£bfco ill 
[0 0 8 83 

m^mm<ommit^nrcfy— hits' v ravr^^sfcti^-r i^y 
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/Co 

[0®©f§M*t&18HJ3] 

irnn 

mi ait, ->v^^mfc±(Dfrm'*&—>'&ftm^&rc&cD7vte^<Dfflffim 

[0 2] 

[0 3] 

[0 4] 
[0 5] 

«g§^cDMBS0^fe^)o 
[0 6] 

[0 7] 

0 7«. Sl^W^jffi^^tife (IPC) is*s7 L l±%:&misT3L>yiS>'-y-gtirc 

/ — >coM.mm~e$> & 0 

[0 8] 
[0 9 a] 

09 at*, S/UnvfciWl/U'j'^ (SKiffiS) (py r e x) 
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IW19 b] 

?nfc^v^ ^d^77I rci&&mw* >y h v—^XD-i^ttm-to 
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tiimZtl** I^^yh7-^/t^->. (b) m7\z 

(c) 7>Wl«flJtM/>^^ri«"^«)l: 

CN. Ge r r i s h35J:tfJ. Ricker, Dra 
per Laboratory)* 
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the whole document 
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the whole document 
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Firt/xH documartfe iteuxj h cendnuailen oi bo* CX 



' 9po«tal cateporieaof dod dooume*i» : 

A" document DefMsglke genofal state of Itta an wtith is net 

con watered t* bo of particular relevance 
E~ ea/ler oocunent tMpuewwonor eater the msornaoorai 

Htngdaie 

V dwwnsrtwWdi may Chrvw *wW»on txferfy <**n<s5) ox 
which b crted to ootofeeah the paiAs&m dole of another 

"Of ctocuxnent rsfenfriQ to an oral dlsctauiio. uux. czhbOoe cm 
cdhartnoar* 

*P* tbcuraflt puMtsned pder to Ch» ntomcticcnj t*rmj dale but 
tafmtheo the priority cUo cfetned 



•T* ta^># ctocvn>»rt pufcJtehed an«r me ir*OTv»ho*<* ning date 
or prior*? aa)» and noi in conflict with the appflcoSoo but 
ctttxlto uoctorjtafximeprtncJp)© cr«*?cvy urxJortjtog mo 

'X» document gl patfJeutar roJovaiwoi; the damned townttoa 
cannot bo considered fwd cr oconot be «x**defw3 to 
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